(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(45) Date of publication and mention 
of the grant of the patent: 
19.09.2001 Bulletin 2001/38 

(21) Application number: 96308999.0 

(22) Date of filing: 11.12.1996 



(U) EP 0 779 156 B1 

EUROPEAN PATENT SPECIFICATION 

(51) IntCI. 7 : B41J 2/175 



(54) Sensing system for detecting presence of an Ink container and level of ink therein 

Einrichtung zum Erkennen der Anwesenheit einer Tintenstrahlpatrone und ihres Farbstoffpegels 
Systeme pour detecter la presence d'une cartouche d'encre et son niveau d'encre 



(84) Designated Contracting States: 
DE ES FR GB IT 

(30) Priority: 14.12.19.95 US 572595 

(43) Date of publication of application: 
18.06.1997 Bulletin 1997/25 

(73) Proprietor: XEROX CORPORATION 
Rochester, New York 14644 (US) 

(72) Inventors: 

• Altfather, Kenneth W. 
Fairport, NY 14450 (US) 

• Carlotta, Michael 
Sodus, NY 14551 (US) 

• Dietl, Steven J, 
Ontario, NY 1 4519 (US) 

• Stevens, Donald M. 
Walworth, NY 14568 (US) 

• Hubble III, Fred F. 
Rochester, NY 14617 (US) 



m 

ID 

in 



en 
h- 
N- 

o 
a. 

LU 



(74) Representative: GrUnecker, Klnkeldey, 

Stockmair & Schwanhausser Anwaltssozietat 
Maximilianstrasse 58 
80538 Munchen (DE) 



(56) References cited: 
EP-A- 0 41 2 459 
DE-A- 3 408 302 
US-A- 4 809 551 



EP-A- 0 573 274 
FR-A- 2 672 390 



• PATENT ABSTRACTS OF JAPAN vol. 013, no. 
006 (M-781), 9 January 1989 & JP-A-63 216751 
(FUJITSU LTD), 9 September 1988, 

► PATENT ABSTRACTS OF JAPAN vol. 011, no. 
199 (M-602), 26 June 1987 & JP-A-62 021549 
(RICOH CO LTD), 29 January 1987, 

• PATENT ABSTRACTS O F JAPAN vol. 95, no. 008 
& JP-A-07 218321 (FUJI XEROX CO LTD), 18 
August 1995, 

• PATENT ABSTRACTS OF JAPAN vol. 95, no. 011 
& JP-A-07 31 1072 (CANON INC), 28 November 
1995, 

• PATENT ABSTRACTS OF JAPAN vol.95, no. 005 
& JP-A-07 117238 (FUJITSU LTD), 9 May 1995, 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed D» Jou™, 7S001 PARIS (FR) 



1 



EP 0 779 156 B1 



2 



Description 

[0001] The present Invention relates to ink jet record- 
ing devices and, more particularly, to a system for de- 
tecting the presence of an ink supply container and also 
for detecting when the level of Ink in the container is at 
or below a predetermined level. 
[0002] Ink jet recording devices eject ink onto a print 
medium such as paper in controlled patterns of closely 
spaced dots. To form color images, multiple groupings 
of ink jets are used, with each group being supplied with 
ink of a different color from an associated ink container. 
[0003] Thermal ink jet printing systems use thermal 
energy selectively produced by resistors located in cap- 
illary filled ink channels near channel terminating noz- 
zles or orifices to vaporize momentarily the ink and form 
bubbles on demand. Each temporary bubble expels an 
ink droplet and propels it toward a recording medium. 
The printing system may be incorporated in either a car- 
riage type printer or a pagewldth type printer. 
[0004] For either a partial width printheadon amoving 
carriage or for a pagewidth prlntbar, it is desirable to 
have a low ink level warning to alert a userto replace or 
refill the ink container so that the ink does not run out 
during a print job. Presently, for some applications (such 
as plotting), some users choose to install new print con- 
tainers prior to starting an extensive printing job be- 
cause it is less costly to replace a questionable contain- 
er rather than lose one or more colors In the output 
prints. It is also important to ensure that the ink supply 
container is in the proper location; e.g., fluidly connected 
to the associated printhead. In seme instances, an out 
of ink container may be removed but a replacement con- 
tainer neglected to be inserted. Printer operation with 
the container removed could potentially damage the as- 
sociated printhead. 

[0005] Various prior art methods and devices are 
known for delecting reduced levels of ink in an ink supply 
container. 

[0006] U.S. Patent 5,289,211 discloses a low ink de- 
tecting system which includes a pair of electrodes im- 
mersed in the ink impregnated foam reservoir. The elec- 
trodes are connected to a bridge circuit which measures 
the electrical resistance of the ink between the two elec- 
trodes. 

[0007] U.S. Patent 5,414,452 uses a logic circuit 
which counts the number of drops expelled and com- 
pares the instant number with the maximum number of 
drops equivalent to a known value of ink in the ink res- 
ervoir. 

[0008] Japanese publication 5-332812 describes a 
low ink detection system wherein the cartridge has a 
transparent optical path member installed in an opening 
of a surface of an ink storage tank. An LED emits a beam 
of light which is guided into the ink tank and reflected 
back to a sensor to provide an indication of low ink lev- 
els. 

[0009] EP 412 459 A2 discloses an ink supply con- 



tainer including a housing defining an interior space for 
storing an ink supply, said container comprising light di- 
recting means In form of a barcode. The light reflected 
by the bar code is independent of the amount of ink in 
5 the interior space such that the absence or presence of 
the ink container is detectable. 

[0010] EP 573 274 A2 discloses an ink supply con- 
tainer comprising a light directing element in form of one 
wall being partly constructed of material such that, if ink 

>o ' is absent in the container, light incident on the light di- 
recting element is reflected, whereas, if ink is present in 
the container, light incident on the light directing element 
is transmitted by the material. This light directing ele- 
ment enables detection of low ink level in the container. 

's [0011] Some of the prior art references are relatively 
expensive relying on measurement and detection of ink 
conductivity or drop detection circuitry. 
[0012] it is, therefore, an object of the present inven- 
tion to provide an ink container and a detection system 

20 which enable to confirm proper installation of an ink con- 
tainer supplying ink to an associated printhead. 
[0013] This object is solved by an ink container with 
the features of claim 1 and a system with the features 
of claim 1 2. 

2S [0014] Another object of the invention is provide an 
ink supply container and a detection system which en- 
able Inexpensive optical detection of both the absence/ 
presence detection and the ink level detection. 
[0015] This object is solved by an ink container with 

30 the features of claim 9 and a detection system with the 
features of claim 14. 

[0016] In the present invention, and in an exemplary 
embodiment, a thermal printer is disclosed which in- 
cludes a printhead for printing on a recording medium 

35 in response to image drive signals. Ink is supplied to the 
printhead from an ink container which is fluidly connect- 
ed to the printhead. The printhead and container are 
mounted on a scanning carriage which moves back and 
forth across a print zone, the printhead ejecting ink drop- 

*o lets from nozzles to form an image on the recording me- 
dium. An optical system comprising two light sources 
and a light detector is fixedly located along the path of 
travel of the carriage and positioned so that light from 
the light source is directed into the ink container as it is 

45 positioned opposite the optical system. The ink contain- 
er has optical light directing elements formed in a trans- 
missive wall. Light from the light sources are directed 
into and onto the container through the transparent wall 
and, sequentially, onto the optical elements. In one em- 

so bodiment, the light directing elements are reflective 
prisms; reflections of light from these elements, or lack 
thereof, is sensed by a common photosensorto provide 
signals representing the presence or absence of the 
container and the level of ink remaining in the container. 

ss [0017] More particularly, the present invention relates 
to a sensing system for detecting the presence of an ink 
container and the level of ink therein comprising: 
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first light directing means operatlvely connected to 
said container, 

a first light source having o input beams directed to- 
ward said light directing means when in a container 
detect mode, 

photosensor means for detecting the presence or 
absence of light directed from said light directing 
means and for generating an output signal indica- 
tive thereof, 

second light directing means operatlvely connected 
to said container, 

a second light source having output beams directed 
toward said second light directing means when in a 
low ink level detect mode and 
photosensor means for detecting light directed from 
said second light directing means, the level of de- 
tected light and hence the level of the photosensor 
output being representative of the presence or ab- 
sence of ink adjacent the interior surface of the sec- 
ond light directing means. 

[001 8] The invention also relates to a system for sens- 
ing the presence or absence of an ink cartridge in an ink 
recording device, said cartridge including a printhead 
and an ink container for supplying ink to said printhead, 
said system including: 

at least one printhead for printing each of a first color 
onto a recording medium, 

an associated ink supply container for providing ink 
of said first color to said printhead, said container 
having at least a partially transparent section of a 
wail, said wall having at least a reflective member 
associated therewith, 

means for moving said cartridge along a scan path, 
an optical sensing station located along said scan 
path and comprising a light source and a photosen- 

means for moving said cartridge into said station so 
that if said cartridge is physically present the reflec- 
tive member is opposite said light source output and 
means for energizing said light source, said photo- 
sensor either sensing a light source output beam 
reflected from said reflective member thereby indi- 
cating the presence of a cartridge or sensing lack 
of an reflected light Indicating the absence of a car- 
tridge. 



[0019] FIG. 1 illustrates a perspective view of an ink 
jet printer which incorporates the ink container and low 
ink level sensing system of the present invention. 
[0020] FIG. 2 is a cross-sectional view through the ink 
cartridge shown in FIG. 1 . 

[0021] FIG. 3 is an algorithm which is used to se- 
quence the checks to determine presence or absence 
of a container as well as level of ink within the container. 
[0022] FIG. 4 is a block diagram of the control circuitry 
for controlling operation of the sensing system. 



[0023] FIG. 5A is a cross-section of a prism-shaped 
reflective element within the cartridge showing the prism 
container with a sufficient level of ink. 
[0024] FIG. 5B is a cross-section of the prism of FIG. 

5 5A showing the reflection path in a low ink environment. 
[0025] FIG. 6 Is a plot of low ink sensing output signals 
versus volume of ink depleted from a cartridge. 
[002S] FIG. 7 illustrates a perspective view of a full 
color ink jet printer which incorporates the ink containers 

10 and low ink lavel sensing system of the present inven- 
tion. 

[0027] FIG. 8 is an algorithm for the FIG. 7 embodi- 
ment which is used to sequence the presence or ab- 
sence of a container and the low ink sensing sequen- 
15 tlally. 

[0028] FIG. 9 is an alternate embodiment of a car- 
tridge detection system incorporating a light pipe. 
[0029] FIG. 1 0 is an alternate embodiment of the op- 
tical assembly shown in FIGS. 1 and 2. 
20 [0030] FIG. 1 illustrates a perspective view of a ther- 
mal ink jet printer 8 which incorporates a preferred em- 
bodiment of the Ink container and low Ink detection sys- 
tem of the present invention. Printer 8 is exemplary only. 
The invention can be practiced in other types of thermal 
25 ink jet printers as well as other reproduction devices 
such as piezoelectric printers, dot matrix printers and 
Inkjet printers driven by signals from a document Raster 
Input Scanner. Printer 8 includes an ink jet printhead 
cartridge 1 0 mounted on a carriage 1 2 supported by car- 
30 riage rails 14. The carriage rails are supported by a 
frame 15 of the ink jet printer 8. The printhead cartridge 
1 0 includes a container 1 6 shown in detail in FIG. 2, con- 
taining ink for supply to a thermal ink jet printhead 18 
which selectively expels droplets of ink under control of 
35 electrical signals received from a controller SO (FIG. 4) 
of the printer8 through an electrical cable 20. Container 
16 comprises a housing 17 having a wall 17A seating 
reflective elements 21 and 22, shown in further detail in 
FIG. 2. Container 16 is fluidry, but detachably connect- 
40 ec. to printhead 1 8 and can be replaced when the ink is 
depleted therefrom. Alternatively, the entire cartridge 
can be replaced upon each depletion depending upon 
the particular system requirements. The printhead 18 
contains a plurality of ink channels which carry ink from 
ts the container 16 to respective ink ejecting orifices or 
nozzles. When printing, the carriage 12 reciprocates 
back and forth along the carriage rails 1 4 in the direction 
of the arrow 23, the entire width traverse constitutes a 
scanning path, The actual printing zone is contained 
so within the scanning path. As the printhead cartridge 10 
reciprocates back and forth along a print path and past 
a recording medium 24, such as a sheet of paper or a 
transparency, droplets of ink are expelled from selected 
ones of the printhead nozzles towards the sheet of pa- 
5J per Typically, during each pass of the carriage 12 the 
recording medium 24 is held stationary. At the end of 
each pass, the recording medium 24 is stepped in the 
direction of the arrow 26. For a more detailed explana- 
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tion of the operation of primer 8, reference is hereby 
made to U.S. Patent No. 4,571 ,599 and U.S. Patent No. 
Reissue 32.572. 

[0031] Aiso shown in FIG. 1 is an optical sensing as- 
sembly 30. Referring to FIGS. 1 and 2, assembly 30 in- 
cludes a housing 31 within which are mounted a first 
light source 34, a second light source 36 and a photo- 
sensor 38 located between the two light sources and 
commonly used therewith as will be seen. The light 
sources are electrically connected to a power source 
while the photosensor 38 output is electrically connect- 
ed into the system controller circuits as will be seen. 
Container 16, in a preferred embodiment, is designed 
as a two compartment unit. Assembly 30 is mounted in 
the carriage path so that, as container housing wail 1 7A 
moves into a position opposite the assembly 30, the light 
from light source 34 is directed toward light directing el- 
ement 21, and light from tight source 36 is directed to- 
ward light directing element 22 Photosensor 38 is posi- 
tioned to detect light directed from either element 21 or 
element 22 in the manner described in further detail be- 
low. 

[0032] FIG. 2 includes a cross-sectional view of the 
printhead cartridge 10 along the line 2-2 of FIG. 1 and 
shows the housing 17 and the printhead 18 attached to 
the container. The printhead 1 8 is fluidly but detachably 
connected to the container 1 6. The housing 1 7 is made 
of a lightweight but durable plastic, which in a preferred 
embodiment, Is polypropylene. Housing 17 has an air 
inlet 32 and an ink outlet 34 formed within wall 17B.The ; 
air inlet 32 provides for the transfer of air between the 
interior of housing 1 7 and the ambient. Ink outlet 34 pro- 
vides for fluid transfer of ink contained in the ink con- 
tainer 16 from the interior of the housing 17 Id the ink 
jet printhead 1 B. Manifold 37 directs filtered ink from the i 
ink outlet 34 into printhead 18 and to the ink ejecting 
orifices for ejecting ink onto the recording medium 24. 
[0033] Housing 17 defines an interior space parti- 
tioned into a first chamber 40 and a second chamber 42 
by a dividing member 44. The dividing member 44 ex- < 
tends from one side wall of the housing 1 7to an opposite 
side wall of the housing and essentially divides the hous- 
ing into the first chamber 40 and the second chamber 
42 such that the second chamber 42 is larger than the 
first chamber 40. 4 
[0034] The first chamber 40 contains an ink retaining 
member 46 typically made of a foam material to hold 
liquid ink. Liquid Ink 48, stored in the second chamber 
42, is transferred from the second chamber 42, which is 
substantially free of ink retaining material, to the ink re- a 
taining material 46 through an ink inlet 41 defined by the 
dividing member 44. A fill port 49 allows for filling the 
cartridge with ink. 

[0035] The ink 48 passes into the ink retaining mate- 
rial 46 through the Ink Inlet 41 and ink is released s- 
through ink outlet 34 as necessary to supply the print- 
head 18 with ink for printing. To maintain a proper 
amount of ink in the ink retaining material 46 for supply 



to the printhead 18. the housing 17 includes a mecha- 
nism for transferring ink from the second chamber 42 to 
the first chamber 40 by maintaining a proper amount of 
air pressure above the liquid ink 48 for filling the material 

s 46 with ink when necessary. This mechanism includes 
a directing member SO, which defines, with the dividing 
member 44, an air transfer passageway 62 having a 
vent inlet 6* coupled to a vent outlet 66 for pressurizing 
the second chamber 42 to a static (no flow) condition. 

o The directing member 60 does not extend from one 
sidewall to an opposite sidewall as does the dividing 
member 44, but instead forms a vent tube. 
[0036] The construction of the container 16 compart- 
ments as described to this point is exemplary. There are 

5 other known ways of constructing an ink supply contain- 
er with dividing sections while maintaining an appropri- 
ate back pressure to the printhead nozzle. See for ex- 
ample, the container described in U.S. Patent 
5,138,332. ,-or purposes of the present invention, it is 

' understood that the container is constructed so that, 
during operation, ink moves from chamber 42 to cham- 
ber 40 through the passageway between the two com- 
partments under pressure conditions established by 
techniques well known to those skilled in the art. Of in- 

: terest to the present invention is the modification made 
to the ink container 1 6 by introducing the prism member 
21 and roof mirror 22 to the wall 17A defining the rear 
of chamber 42. 

[0037] Referring particularly to FIG. 2, In a preferred 
embodiment, light directing element 21 is a reflector in- 
tegrally formed in the bottom half of wall 1 7A and made 
of the same light transmissive material as the wall; e.g. 
polypropylene, in a preferred embodiment. Polypropyl- 
ene, or other hydrophilic materials are preferred. The 
prism is constructed with facet surfaces 21 A, 21 B ex- 
tending into the interior of compartment 48 and angled 
toward each other at an approximately 82° angle. The 
prism has a truncated pyramidal shape with surfaces 

21 A, 213 connected by facet surface 21 C. The prism 
may be constructed of multiple narrow facet sections to 
avoid sink commonly encountered when Injection mold- 
ing large sections and also to provide enhanced light 
pipings. 

[0038] tight directing element 22 is also formed as 
part of wall 17A. In the preferred embodiment, element 

22 is a prism having two facet surfaces 22A, 22B ex- 
tending into the interior of compartment 48 and angled 
towards each other and connected by surface 22C. El- 
ement 22 is formed into a roof mirror by placing reflective 
films, foils or tapes 22D, 22E on surfaces 22A, 22B, re- 
spectively. 

[0039] It will be appreciated from the above that only 
a portion of wall 17A need be transmissive; e.g., the por- 
tion accommodating reflective element 21. Further, 
while the preferred embodiment has the reflective ele- 
ments constructed integrally with the housing wall, the 
elements could be separately positioned adjacent the 
interior surface of wall 17A. 
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[0040] The sensing system of the present Invention, 
which is considered to comprise the combination of re- 
flective elements 21 , 22 and the optical assembly 30, is 
designed to be enabled to perform an ink contamerpres- 
ence and a low ink level check following a spec.f.c 
events such as the start o1 a print job or after the printing 
of a certain amount of prints. To perform the checks, the 
printer follows an algorithm that requires the Inkcontam- 
er to be positioned adjacent assembly 30 and then se- 
quenced through a series of detection steps. FIG. 3 is 
one embodiment of an algorithm that can be used. FIG. 
4 shows control circuitry for implementing the ink con- 
tainer and ink level sensing system. A main controller 
50 conventionally includes a CPU. a ROM for storing 
complete programs and a RAM. Controller 50 controls 
the movement of carriage 12 as well as other printer 
functions described below. 
[0041] When a line recording operation is performed, 
each resistor associated with ajetin printhead 18 is driv- 
en selectively in accordance with image data from a per- 
sonal computer PIC 52 or other data source sent into 
controller 50. Controller 50 sends drive signals to the 
printhead heater resistors causing ink droplets to be 
ejected 1rom the jets associated with the heated resistor 
thus forming a line of recording on the surface of the 
recording medium 24. With continued operation of the 
printhead, ink contained in chamber 42 of container 16 
gradually becomes depleted until a level is reached 
which has been predetermined to constitute a low ink 
level. 

[0042] For purposes of description, the sensing sys- 
tem will be considered as being activated, first at the 
beginning of a print job, and at a later time following a 
preset period of printer operation. 
[00433 Referring to FIGS. 1-4, image signals from the 
PIC 52 to controller 50 initiate a start print sequence. 
Carriage 12 is moved to sensing station 41 so as to po- 
sition housing wail 1 7A of container 1 6 adjacent and fac- 
ing the optical assembly 30. Under control of controller 
50 a power source 56 first energizes light source 36. 
Source 36, in a preferred embodiment, is an LED with 
a peak wavelength in the range of 880 to 940 nm. A 
beam of light Is directed towards housing wall 1 7A and, 
if a container is present, light is reflected from reflective 
surfaces 220, 22E of roof mirror 22 and redirected so 
as to impinge on photosensor 38. The two reflections 
allow the beam to be stepped vertically downward to 
avoid a hlgherthan acceptable angle of incidence at the 
detector. The output signal from photosensor 3S is sent 
to logic circuitry within controller 50 which determines 
that the signal is within a preset range. The controller 
then sequences to power the second light source 34. 
[0044] « a container 1 6 is not present, the light output 
of source 36 will not be reflected back to photosensor 
38 The lack of output from the photosensor will be rec- 
ognized in the computer as a "container missing" status 
The printer will be disabled, and a warning display will 
be activated at P/C Display 55 informing the user that 



a) printing of the color associated with the missing tank 
will be prevented and b) the correct container should be 
Installed to prevent potential damage to the printhead. 
[0045] In a preferred embodiment, light source 34 is 
5 also an LED with characteristics similar to source 36. 
Source 34 emits a beam of light which is transmitted 
through wall 17A and is incident on facet 21 A of pnsm 
21 FIG 5A is a cross section of prism 21 and a sche- 
matic reproduction of the assembly 30 showing the path 
10 of the light beam when the prism is still immersed in ink 
and, hence, the level of ink exceeds a preset low level. 
[0046] The low ink detection is enabled by application 
of the principle of total internal reflection. Total internal 
reflection occurs when a ray, passing from a higher to a 
a lower Index of refraction (from N to N'), has an angle of 
incidence whose sine equals or exceeds NVN. The cnt- 
ical angle l c is expressed by the equation: 



: arc sin N 7N 



0) 



[0047] As shown in FIG. 5A, the output beam of LED 
34 passes through wall 1 7A which, being polypropylene 
and with an index of refraction of approximately 1 492, 
25 is almost completely transparent to the light, allowing 
approximately 96% of the light incident thereon to pass 
through and be incident on facet surface 21 A at an angle 
of Incidence of about 45°. Since the back side of surface 
21 A is' immersed in ink with an index of refraction of 
30 about 1 33, and the critical angle is not reached, approx- 
imately 99% of the incident light will be transmitted into 
the ink and at an angle of refraction of about 51 .4° and 
only aporoximately <1% will be reflected to facet 21 B. 
Since the interior facing side of facet 21 B is also im- 
35 mersed in ink, >99% of the 1% will also be transmitted 
into the ink. Only a very small amount (approximately 
0 01%) of the original incident energy will be reflected 
towards the photosensor 38. The output signal from the 
photosensor at controller 50 will register a low light level 
40 falling outside a low ink level preset range set in control- 
ler memory. The controller will compare this signal to a 
previous status signal to determine whether a container, 
previously identified as being in a low ink situation, has 
been replaced or refilled. A status log is then set, or re- 
's sel toa"notempty"level,andtheprintheaddrivecircuit 
61 in controller 50 is enabled to send drive signals to the 
printhead to initiate a print sequence. The low ink level 
threshold for this embodiment has been set at 20% of 
the container 16 fill level. 
50 [0048] To summarize the operation of the sensing 
system thus far, the presence of an ink container is con- 
firmed. Further, It has been confirmed that the Ink within 
the container is above preset levels, and therefore, a 
print job can be started. The ink level sensing system 
55 operation will now be described at a second time set to 
occur following some predetermined operational time. 
[0049] As printer 8 begins to print a print job corre- 
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sponding to image input signals from P/C 52, ink Is 
drawn from the foam in compartment 40 (FIG. 2) thereby 
reducing the saturation of the foam. A flow path is cre- 
ated that allows ink from compartment 42 to replenish 
the foam. Thus, the level of ink in compartment 42 grad- 
ually falls during usage of the printer. A low ink check 
can be initiated at the end of each print job or after some 
predetermined number of pixels, e.g., 7 X 10 s pixels 
printed for any one color since the last check For pur- 
poses of illustration, it will be assumed that a print job 
has been concluded drawing down the ink level in com- 
partment 42 to a point below a predetermined trip point 
level represented by dotted line 60. A low ink level sens- 
ing procedure is initiated at this point. 
[0050] Continued printing is interrupted and, as pre- 
viously described, carriage 1 2 is moved to a position so 
that the housing wall 1 7A and prism 21 is opposite the 
sensing assembly 30. The controller again sequences 
through energization of light sources 34, 36 (the con- 
tainer detection may be omitted). FIG. 5B shows the ef- 
fect of the low ink level on the light beam. Light from 
source 34 passes through wall 1 7A and Is incident on 
facet21A at about 45". Since the ink level has dropped 
below the 20% fill level, ink is no longer in contact with 
the back surface of facet 21 A which is now exposed to 
air with an index of refraction of 1.0. The critical angle 
of 42.9° is exceeded by the incident tight on the facet; 
therefore, none of the incident light is transmitted 
through the surface. The rays are totally reflected back 
into the denser media resulting in total internal reflection 
(TIR) of the beam. All of the incident energy is reflected 
towards facet 21 B. Since the back of that facet is also 
exposed in air, all of the energy is now directed back 
towards photosensor 38. About 92% of the Incident en- 
ergy (minus any absorption) is returned to impinge on 
photosensor 38. The output signal from the photosensor 
is recognized by controller logic as being within a preset 
low ink level range. The controller performs a status 
check to see if the change from a previous station status 
is from "not empty" to "empty". Since this is the case for 
the instant example, the status log memory In controller 
50 is set to "empty" status and a low ink level signal is 
generated and displayed at P/C display 55. The low ink 
signal can be used, depending on the system require- 
ments, to merely display a low ink level to an operator, 
to halt print operation until a cartridge refill or replace- 
ment is performed or, in the preferred embodiment, to 
allow operation to continue but with a modified "low ink" 
slatus. As shown in FIGS. 3 and 4, the controller sends 
a signal to P/C 52 which displays an appropriate warning 
defining the ink container that has just been checked is 
low on ink. Each ink container contains a remaining 
quantity of ink which can be correlated into a number of 
pixels (or drops) remaining. This number may be differ- 
ent for each ink color. The low ink signal generated in 
the controller logic enables counter 60 to begin counting 
the number of pixels (drops) ejected from the printhead 
jets and the drawing down of ink within the ink tank. 



When the pre-established number of pixels have been 
counted, the ink tank is defined as out of ink, and printing 
is automatically disabled. The termination occurs before 
the tank is completely exhausted (level of about 2-5%) 

s in order to insure that the printhead and its ink channel 
lines are not emptied, a condition which would jeopard- 
ize the reliability of the printhead. During the time be- 
tween the first detection of low ink and declaration of out 
of ink, increasingly urgent messages may be displayed 

'« at the P/C display. It is understood that the pixel value 
of the remaining ink is dependent upon the frequency of 
the low ink checks. 

[0051] The above scenario posited a condition where- 
in prism 21 was either completely immersed in ink or 
15 completely free of ink. In Detween these two cases is a 
transition represented by a monotonically increasing 
light level to the signal from LED 34 as the ink level grad- 
ually exposes more and more of facet 21 A to air. FIG. 6 
shows a plot of ink, in milliliters (ml), delivered to the 
2" printhead against sensor output in volts. For the first 
70% of ink delivered, the sensor current is low, and the 
voltage output across a comparison circuit in controller 
50 is high. Between 70 and 75% depletion, a rapid tran- 
sition occurs as the LED 34 output beam begins to be 
« totally internally reflected from facets 21 A and 21 B of 
prism 21 thus increasing the output current from sensor 
38 and causing a rapid voltage drop In the circuit. 
[0052] The invention may be used in other types of 
ink jet printing systems including full color printers. FIG. 
K 7 shows a full color scanning type of printer. Referring 
to F!G. 7, a thermal ink jet printer 70 is shown. Several 
ink supply cartridges 72, 73, 74, 75, each with an inte- 
grally attached thermal printhead 76 to 79, are mounted 
on a translatable carriage 77. During the printing mode, 
'5 the carriage 77 reciprocates back and forth on guide 
rails 78 in the direction of arrow 81 , A recording medium 
80, such as, for example, paper, is held stationary while 
the carriage is moving in one direction and, prior to the 
carriage moving in a reverse direction, the recording 
o medium is stepped a distance equal to the height of the 
stripe of data printed on the recording medium by the 
thermal printheads. Each printhead has a linear array of 
nozzles which are aligned In a direction perpendicular 
to the reciprocating direction of the carriage. The ther- 
* mal printheads propel the ink droplets 82 toward the re- 
cording medium whenever droplets are required, during 
thetraverse ofthecarriage, to print information. The sig- 
nal-carrying ribbon cables attached to terminals of the 
printheads have been omitted for clarity. The printer 70 
' can print in multiple colors, wherein each cartridge 72 
to 75 contains a different color ink supply. For a repre- 
sentative color printer and additional control details, see 
for example, U.S. Patent No. 4,833,491. 
[0053] Each of the ink containers forming part of car- 
' trldges 72-75 are preferably of the same construction as 
the cartridge shown in FIG. 2, and for the purposes of 
the invention, each cartridge has an inkcontainsr having 
two prism reflectors formed in the wall facing outward. 
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One reflector Is associated with cartridge presence de- 
tection and the other with lew ink detection Cartridge 
72 is shown having an ink container 80 with reflective 
members 62, 8*. Cartridges 73-75 have similar contain- 
ers and reflective members not specifically called out for 
ease of description. As in the single cartridge embodi- 
ment, a sensing assembly 90 includes a housing 92 
within which are mounted a first light source 94 and a 
second light source 96 and a photosensor 93 located 
between the two light sources. 
r00541 In operation and referring to FIGS. 4, 7 and b, 
image signals from P/C 52 to controller 50 initiate a start 
print sequence. Carriage 77 is moved so as to position 
the cartridge 72 with first ink container 80 opposite the 
sensing assembly 90. Under control of control er 50 
powersource 54 is caused to sequentially energize light 
sources 94, 96 while measuring the output of photosen- 
sor 98. The sequencing and detection operation for car- 
tridge 72 is the same as that previously described for 
cartridge 10. Source 96 is first energized to check that 
the cartridge is present {reflections from roof mirror 84 
o the photosensor is within range), source 94 is turned 
on and the ink level in the container system is deter- 
mined after making comparisons with the previous sta- 
tus (Reflections from prism 82 front surface are sensed 
by photosensor 98). Once cartridge 72 is ^rv.ced^car- 
riage 77 is moved to position the next cartridge 73 ,n 
position to be sensed. The preceding process ,s enabled 
for each cartridge until all cartridges have been con- 
firmed as being in place and all ink leve.s in the assem- 
bly ink containers are either within the acceptable levels 
or appropriate low ink level warnings have been dis- 
played at the P/C. , . 
m0551 While the embodiment disclosed herein is pre- 
ferred, it will be appreciated from this teaching that var- 
ious alternative modifications, variations or improve- 
ments therein may be made by those skilled ,n the art. 
For example, the detection of the presence or absence 
0 1 the ink containercan be accomplished by using other 
light directing elements. One example is a light pipe 
shown in FIG. 9. FIG. 9 shows a portion of a container 
1 6' with an optical element 22' positioned on the outside 
of the housing wall 17A\ Element 22' n a light pipe 
curved so as to redirect light entering end 22 A and ex- 
iting end 22'B onto photosensor 38'. Optical element 22 
ma ? alternately be an optica! fiber. WKh either embodi- 
ment, the same function is performed as reflective ele- 
ment 22 in FIG. 2. If the container is present, a high cur- 
rent is generated in photosensor 38'. 
r0056] The light transmission embodiments may be 
preferred for some systems since the reflective foil or 
tape used to form the roof mirror 22 for the FIG. 2 em- 
bodiment may not adhere well to the prism facet surfac- 

m057] And while the optical assembly 30 of the FIG. 
1 embodiment is believed optimum, other arrangements 
of the light sources and photosensors of the assemb y 
are possible consistent with the invention. One example 



is shown in FIG. 10 which uses one light source and two 
photosensors. As shown, an optical assembly 100 
which includes a first and second photosensor 1 02 1 04 
and whose output is read by the controller. An LED light 
5 source 1 05 is connected to a power source. The oper- 
ation for detecting the container is the same as the pre- 
ceding description. The light level will be sensed at pho- 
tosensor 1 04 wrlh an appropriate signal sent to the con- 
troller Correspondingly, the low ink reading is made at 
io sensor 102. In this embodiment, the LED may be e.ther 
operated continuously or intermittently (pulsed). 
[0058] Another less efficient arrangement is possible 
(not shown) where a light source and sensor are asso- 
ciated with each reflective element 21 , 22 in FIGS. 1 and 

15 [0059] As another example, while the FIG. 1 and FIG. 
7 embodiments show the ink container mounted on a 
scanning carriage which is periodically moved to a de- 
tection station, the ink containers may be positioned in 
20 afixedlocationandconnectedtothescanningprinthead 
via a flexible ink supply line. For the FIG. 1 embodiment 
container 16 would be fixed in position opposite optical 
assembly 30 and connected to printhead IB via a flexi- 
ble tube. For the FIG. 7 embodiment, four optical as- 
25 semblies would be located outside the print zone oppo- 
site from an associated ink container, each of the ink 
containers connected to the respective printhead car- 
tridge via flexible ink couplings. For the case of a full 
width arrav printhead of the type disclosed, for example 
30 in U S 5 221 397, a remote ink container is connected 
to an ink'manifold which connects ink with the plurality 
of input modules which are butted together to form the 
full width array. One or more optical assemblies would 
be located opposite the modified ink container. 

35 



Claims 

1 An ink supply container (16) including a housing 
40 ( -,7)dsfininganinteriorspacefcrstoringaninksup- 

ply, comprising: 

light directing means (22) having a reflector 
with one reflective surface or with a plurality of 
45 reflective surfaces (22A, 22B), said reflective 

surface or surfaces (22A, 22B) substantially 
completely reflecting light incident thereon, 

wherein the intensity of reflected light is inde- 
so pendent of the amount of ink in the interior 

space. 

2 The container (16) of claim 1 , wherein the light di- 
recting means (22) comprises a plurality of facet 
55 surfaces (22) covered with a material which sub- 
stantially completely reflects light incident thereon. 

3. The container of claim 1 or 2, wherein the housing 
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has a plurality of sidewalls and the light directing 
means (22) is formed at one of said plurality of side- 
walls (17A), and the plurality of reflective surfaces 
(22D, 22E) are arranged at angles to each other. 

4. The ink container of claim 3, wherein said light di- 
recting means (22) is a roof mirror having reflective 
surfaces extending into the interior of the housing 
and angled towards each other. 

5. The ink container (1S') of claim 1, wherein the re- 
flector comprises a curved light pipe having an en- 
trance end (22A') and an exit end (22B'), the light 
directing means (22 1 ) substantially completely 
transmitting light entering at the sntranca end to the 
exit end. 

6. The container of any one of claims 1 to 5, wherein 
the light directing means (22, 22') is positioned on 
an exterior surface of the housing (17, 17'). 

7. The container of any one of claims 1 to 6, further 
including a supply of ink within said interior space. 

8. The container of any one of the claims 1 to 7, where- 
in the light directing means (22) is provided such 
that incident light is reflected along a path substan- 
tially parallel to, and offsetfrom, the path of light in- 
cident thereon. 

9. The container of any one of claims 1 to 8, wherein 
at feast one wall (17A) of the container is at least 
partially constructed of a lighttransmissive material; 
and 

a further light directing means (21 ) is provided, the 
further means (21) having at least two light trans- 
missive facet surfaces (21A, 218) extending away 
from said wall and into the interior of the housing 
(17), and angled toward each other. 

10. The container of claim 9, wherein the light directing 
means (22, 22') and the further light directing means 
(21) are provided adjacent to said wall (17A). 

11. The container of claim 8 or 9, wherein the light di- 
recting means (22, 22') andthe further light directing 
means (21) are formed integrally with said wall 
(17A). 

12. A sensing system (30) for detecting the presence 
and absence of an ink container (1 6) in accordance 
with any one of claims 1 to 1 1 , said detection being 
Independent of the amount of ink in the ink container 
(16), the system (30) comprising: 

light directing means (22; 22') having a reflector 
with one reflective surface or with a plurality of 
reflective surfaces (22A, 22B), said reflective 
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surface or surfaces (22A, 22B) substantially 
completely reflecting light incident thereon, the 
light directing means being operatlvely con- 
nected to said container (16), 

a light source (36; 36'; 106) having output 
beams directed toward said light directing 
means (22; 22') when in a container detect 
mode, and 

photosensor means (38; 3B'; 1 04) for detecting 
the presence and absence of light from said 
light directing means (22: 22*) and for generat- 
ing an output signal indicative thereof. 

13. The sensing system (30) of claim 12, provided for 
detecting the presence and the absence of an ink 
cartridge (10) in an ink printer (B), said ink cartridge 
(10) comprising an ink container (16, 16') in accord- 
ance with any one of claims 1 to 11. 

14. The sensing system (30) of claim 12 or 13, further 
provided for detecting the level of ink therein, com- 
prising: 

further light directing means (21) operatively 
connected to the container (1 S), 

a further light source (36) having output beams 
directed toward said further light directing 
means (21 ) when in a low ink level detect mode, 
and 

photosensor means (38) for detecting light di- 
rected from the light directing means (22; 22') 
or the further light directing means (21 ), and for 
generating output signals indicative thereof. 

15. The sensing system of claim 14, wherein said fur- 
ther light directing means (21) is a prism with a plu- 
rality of facets (21 A,21 B). 



16. 



The sensing system of claim 14 or 1 5, wherein said 
photosensormeans (38) commonly and sequential- 
ly detects light reflected from both the light directing 
means (22) and the further light directing means 
(21). 



17. The sensing system of any of claims 14 to 16, 
wherein the further light directing means (21) is 
formed integrally in a container wall (1 7A). 

18. A system for sensing the presence and absence of, 
and/or a low ink level in, an ink cartridge (1 0) in an 
Ink recording device (8), said ink cartridge (10) in- 
cluding a printhead (18). and an ink container (16, 
16 1 ) for supplying ink to said printhead (1 8), said 
system including: 
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at least one printhead (18) for printing at least 
one color onto a recording medium, 

an associated ink supply container (16, 1 6') in 
accordance with any one of claims 9 to 11 for 
providing ink of said at least one color to said 
at least one printhead (1 8), 

transport means (12) for moving said ink car- 
tridge (10) along a scan path (23), 

an optical sensing system (30) in accordance 
with any one of claims 14 to 17 located along 
said scan path (23), 

shifting means for moving said ink cartridge 
(10) Into said system (30) so that, if said inkcar- 
tridge (1 0) is physically present the light direct- 
ing means (21 ) is opposite said light sourceout- 
put (34), and 

energizing means for energizing (56) said light 
source (34), said photosensor (3B) either sens- 
ing a light source (34) output beam reflected 
from said reflective member (21) thereby indi- 
cating the presence of an ink cartridge (10) or 
sensing lack of an reflected light indicating the 
absence of an ink cartridge (10). 
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Patentanspriiche 

1 Tmtenvorratsbehalter (16). der ein Gehause (17) 
enthalt, das einen InnenraumzurAufbewahrungei- 

nes Tlntenvorrats bildet, und der umfasst: 

eine Lichtrichteinrichtung (22), die einen Re- 
flektor mit einer reflektierenden Flache oder ei- 
ner Vielzahl ref lektierender Flachen (22A, 22B) 
aufweist, wobei die reflektierende Flache bzw. 
Flachen (22A, 22B) darauf auttreffendes Licht 
im Wesentlichen vollstandig reflektiert/reflek- 
tieren, 



wobei die Intensity des reflektieren Lichtes un- 
abhanglg von der Menge an Tinte In dem In- 
nenraum ist. 

2 Behalter (16) nach Anspruch 1 , wobei die Lichtrich- 
teinrichtung (22) eine Vielzahl von Facettenflachen 
(22) umfasst, die mit einem Material uberzogen 
sind, das darauf auftreffendes Licht im Wesentli- 
chen vollstandig reflektlert. 

3 Behalter nach Anspruch 1 oder 2. wobei das Ge- 
hause eine Vielzahl von Seitenwanden aufweist 
und die Lichtrichteinrichtung (22) an einer der Viel- 
zahl von Seitenwanden (17A) ausgebildet ist, und 



die Vieizahl reflektlerender Flachen (22D, 22E) in 
Winkeln zueinander angeordnet sind. 

Tintenbehalter nach Anspruch 3, wobei die Licht- 
richteinrichtung (22) ein Dachspiegel ist, der reflek- 
tierende Flachen aufweist, die sich In das Innere 
des Gehauses hinein erstrecken und winklig zuein- 
ander sind. 

10 5 Tintenbehalter (15') nach Anspruch 1, wobei der 
Reflektor einen gekrummten Lichtleiter mit einem 
Eintrittsende (22A') und einem Austrittsende (22B') 
umfasst und die Lichtrichteinrichtung (22') Licht, 
das an dem Eintrittsende eintritt, im Wesentlichen 
15 vollstandig zu dem Austrittsende durchlasst. 

6 Behalter nach einem der Anspriiche 1 bis 5, wobei 
die Lichtrichteinrichtung (22, 22') an einer AuGen- 
flache des Gehauses (17, 17') angeordnet ist. 

Behalter nach einem der Anspriiche 1 bis 6, der des 
Weiteren einen Tmtenvorrat In dem Innenraum ent- 
halt. 

Behalter nach einem der Anspriiche 1 bis 7, wobei 
die Lichtrichteinrichtung (22) so angeordnet ist, 
dass auttreffendes Licht auf einem Weg im Wesent- 
lichen parallel zu dem Weg darauf auftreffenden 
Lichtes und versetzt dazu reflektlert wlrd. 

Behalter nach einem der Anspriiche 1 bis 8, wobei 
wenigstens eine Wand (17A) des Behalters wenig- 
stens teilweise aus einem iichtdurchlassigen Mate- 
rial besteht; und 

eine weitere Lichtrichteinrichtung (21) vorhanden 
ist wobei die weitere Einrichtung (21) wenigstens 
zweiiichtdurchlassige Facettenflachen (21 A, 21 B) 
aufweist, die sich von der Wand aus weg u nd in das 
Innere des Gehauses (17) hinein erstrecken und 
winklig zueinander sind. 

10 Behalter nach Anspruch 9, wobei die Lichtrichtein- 
richtung (22, 22') und die weitere Lichtrlchtemnch- 
tung (21) an die Wand (17A) angrenzend vorhan- 
45 den sind. 
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11 Behalter nach Anspruch 8 oder 9, wobei die Licht- 
richteinrichtung (22, 22') und die weitere Lichtricht- 
einrichtung (21 ) integral mit derWand (1 7A) ausge- 

50 bildet sind. 

12 Erfassungssystem (30), zum Erfassen des Vorhan- 
denselns und des Nichtvorhandenseins eines Tin- 
tenbehalters (16) nach einem der Anspriiche 1 bis 

55 11 wobei das Erfassen unabhangig von der Menge 
an Tinte in dem Tintenbehalter (16) ist und das Sy- 
stem (30) umfasst: 
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eine Lichtrichteinrichtung (22; 22'), die einen 
Reflektormit einerreflektierenden Flache oder 
einGr Vlelzahl reflektferender Flachen (22A, 
22B) aufweist, wobei die reflektierende Flache 
bzw. Flachen (22A, 223) darauf auftreffendes 5 
Licht im Wesentfichen vollstandig reflektiert/re- 
flektieren und die Lichtrichteinrichtung funktio- 
nell mil dem Behafter (16) verbunden ist, 

eine Lichtquelle (36; 36'; 106) mit Ausgangs- to 
strahlen, die in einem Behaltererfassungsmo- 
dus auf die Uchtrichteinrichtung (22; 22") ge- 
richtet werden, und 

eine Fotodeiektorelnrichtung (38; 38'; 104) 15 
zum Erfassen des Vorhandenseins und des 
Nichtvomandenseins von Licht von der Licht- 
richteinrichtung (22; 22') und zum Erzeugen ei- 
nes Ausgangssignals, das dies anzeigt. 

20 

13. Erfassungssystem (30) nach Anspruch 12, das dem 
Erfassen des Vorhandenseins und des Nichtvor- 
handenseins einer Tintenkartusche (10) in einem 
Tintendrucker (8) dient, wobei die Tintenkartusche 

(1 0) einen Tintenbehatter (16, 16') nach einem der 2$ 
Anspruche 1 bis 11 umfasst. 

14. Erfassungssystem (30) nach Anspiuch 12 oder 13, 
das des Welteren dem Erfassen des Pegels der Tin- 

te darin dient und das umfasst: ao 

eine weitere Lichtrichteinrichtung (21), die 
funktionell mit dem Behalter (1 6) verbunden ist, 

eine weitere Lichtquelle (36) mit Ausgangs- as 
strahlen, diB in einem Tintenniedrigpegel-Er- 
fassungsmodus auf die weitere Lichtrichtein- 
richtung (21) gerichtet werden, und 

eine Fctodetektoreinrichtung (38) zum Erfas- *o 
sen von der Lichtrichteinrichtung (22, 22') Oder 
der weiteren Lichtrichteinrichtung (21) gerich- 
teten Lichtes und zum Erzeugen von Aus- 
gangssignalen, die dies anzeigen. 

45 

15. Erfassungssystem nach Anspruch 14, wobei die 
weitere Lichtrichteinrichtung (21) ein Prisma mit ei- 
ner Vielzahl von Facetten (21 A, 21 B) ist. 

16. Erfassungssystem nach Anspruch 14 oder 15, wo- so 
bei die Fotodetektoreinrichtung (38) gemeinsam 
und sequentiell sowohl von der Lichtrichteinrich- 
tung (22) als auch der weiteren Lichtrichteinrich- 
tung (21) reflektiertes Licht erfasst. 

55 

17. Erfassungssystem nach einem der Anspruche 14 
bis 16, wobei die weitere Lichtrichteinrichtung (21) 
integral in einer Behalterwand {1 7A) ausgebildet ist. 



18. System zum Erfassen des Vorhandenseins und 
Nichtvorhandenseins einer Tintenkartusche (10) in 
einer Tintenaufzeichnungsvorrichtung (B) und/oder 
eines niedrigen Tintenpegels in derselben, wcbei 
die Tintenkartusche (10) einen Druckkopf {1 8) und 
einen Tintenbehalter(16,16') zur Zufuhr von Time 
zu dem Druckkopf (1 8) enthalt, wobei das System 
enthalt: 

wenigstens einen Druckkopf ( 1 8) zum Drucken 
wenigstens einer Farbe auf ein Aufzeichnungs- 
medium. 

einen dazugehorigen Tintenvorratsbehalter 
(1 6,1 S') nach einem der Anspruche 9 bis 1 1 , der 
dem wenigstens einen Druckkopf (1 8) Tinte der 
wenigstens einen Farbe zur Verfugung stellt, 

eine Transporteinrichtung (12) zum Bewegen 
der Tintenkartusche (10) auf einem Abtastweg 
(23), 

ein optisches Erfassungssystem (30) nach ei- 
nem der Anspruche 14bis 17. das sich auf dem 
Abtastweg (23) befindet, 

eine Verschiebeelnrichtung, die die Tintenkar- 
tusche (10) so in das System (30) hineinbe- 
wegt, dass, wenn die Tintenkartusche (10) phy- 
sisch vorhanden ist, die Lichtrichteinrichtung 
(21) dem Lichtquellenausgang (34) gegen- 
uberliegt, und 

eine Speiseeinrichtung zum Speisen (56) der 
Lichtquelle (34), wobei der Fotodetektor (33) 
entweder einen Ausgangsstrahl der Lichtquelle 
(34) erfasst, der von dem reflektierenden Ele- 
ment (21) reflektiert wird und so das Vorhan- 
densein einer Tintenkartusche (10) anzeigt, 
oder da's Fehlen eines reflektierten Lichtstrahls 
erfasst, das das Nichtvorhandensefn einerTin- 
tenkartusche (10) anzeigt. 



Revendications 

1. Conteneur de fourniture o"encre (1S) comprenant 
un carter (17) definissant un volume interieur des- 
tine a stacker une source cfencre, comprenant ; 

un moyen d'orientation de lumiere (22) posse- 
dant un miroir reflecteur avec une surface re- 
flechissante ou bien avec une pluraiite de sur- 
faces reflechissantes (22A, 22B), ladite surface 
ou lesdites surfaces reflechissantes (22A.22B) 
reflechissantsensiblementcompletement la lu- 
miere qui est incidente sur ceux-ci, 
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00 I'intensrte de la lumiere reflechle est Inde- 
pendante de la quantite de I'encre dans le vo- 
lume interieur. 

2 Conteneur (16) selon la revendication 1 , dans to- i 
quel le moyen d'orientation de lumiere (22) com- 
prend une pluralite de surfaces a facettes (22) re- 
couvertes June matiere qui reflechit senslblement 
complement la lumiere qui est incidente sur eel- ^ 
les-ci. 

3 conteneur selon la revendication 1 ou 2, dans le- 
quel le carter possede une pluralite de pares late- 
rales et le moyen d'orientation de lum.ere (22) est 
forme au niveau de rune desdltes parois laterales 
de la pluralite (17A), et la pluralite de surfaces re- 
flechissantes (22D, 22E) sent instates en formant 
des angles les unes par rapport aux autres. 

4 Conteneur d'encre selon la revendication 3, dans 
lequel ledit moyen d'orientation de la lumiere (22) 
est un miroir de couverture dont les surfaces refle- 
chissantes s'etendent dans I'interieur du carter et 
torment des angles les unes par rapport aux autres. 

5 Conteneur d'encre (16') selon la revendication 1 , 
dans lequel le miroir reflected comprend un guide 
de lumiere incurvee ayant une extremite d'entree 
(22A') et une extremite de sortie (22B'), le moyen 
d'orientation de lumiere (22') transmetlant senslble- 
ment complement la lumiere qui entre al'extrerm- 
te d'entree pour aller jusqu'a I'extremite de sortie. 

S conteneur selon rune quelconque des revendica- 
tions 1 a 5, dans lequel le moyen d'orientation de 
lumiere (22, 22') est positionne sur une surface ex- 
terieure du carter (1 7, 1 7'). 

7 Conteneur selon I'une quelconque des revindica- 
tions 1 a 5, comprenant en outre une source d encre 

dans ledit volume Interieur. 

3 conteneur selon I'une quelconque des revendlca- 
tions 1 a 7 dans lequel le moyen d'orientation de 
lumiere (22) est realise de telle facon que la lumiere 
incidente est reflechtes le long d'un parcours sen- 
slblement parallele au parcours de la lumiere mci- 
dente sur celle-ci et est decalee par rapport a celui- 
ci. 

9 Conteneur selon I'une quelconque des revendica- 
tions 1 a 8, dans lequel au moins une parol (17A) 
du conteneur est constituee au moins partiellement 
d'une matiere transmettant la lumiere ; et 

un autre moyen d'orientation de lumiere (21) 
est prevu, I'autre moyen (21) possedant au moins 
deux surfaces a facettes de transmission de lumie- 
re (21 A 21 B) qui s'etendent en dehors de ladite pa- 



rol et dans I'interieur du carter (17), et qui forment 
un angle les unes par rapport aux autres. 

10 Conteneur selon la revendication 9, dans lequel le 
moyen d'orientation de lumiere (22, 22') et I'autre 
moyen d'orientation de lumiere (21) sont adjacents 
a ladite paroi (17A). 

11 Conteneur selon la revendication 8 ou 9, dans le- 
) quel le moyen d'orientation de lumiere (22, 22') et 

I'autre moyen d'orientation de lumiere (21) sont for- 
mes d'une seul tenant avec ladite paroi (17A). 

12. Systeme de detection (30) destine a detecter la pre- 
5 sence et I'absence d'un conteneur d'encre (1 6) se- 
lon I'une quelconque des revendications 1 a 11 , la- 
dite detection etant independante de la quantite de 
I'encre dans le conteneur d'encre (16), le systems 
(30) comprenant : 

un moyen d'orientation de lumiere (22 ; 22') 
possedant un miroir reflecteur ayant une surfa- 
ce reflechissante ou bien une pluralite de sur- 
faces reflechissantes (22A, 22B), ladite surface 
25 ou lesdites surfaces reflechissantes (22A, 22B) 

reflechissant senslblement complement la lu- 
miere qui est incidente sur celles-ci, le moyen 
d'orientation de lumiere etant relie fonctionnel- 
lement audit conteneur (1 6), 

30 

une source de lumiere (36 ; 36" ; 106) dont les 
faisceaux de sortie sont orientes vers ledit 
moyen d'orientation de lumiere (22 ; 22') lors- 
que I'on se trouve dans un mode de detection 
35 de conteneur, et 

un moyen photo capteur (38 ; 38' ; 104) destine 
a detecter la presence et I'absence da lumiere 
provenantdudit moyen d'orientation de lumiere 
40 (22 ; 22) et a creer un signal de sortie mdicatif 

de ceux-ci. 

13 Systeme de detection (30) selon la revendication 
' 12 realise pour detecter la presence et I'absence 
45 d'u'ne cartouche d'encre (1 0) dans une machine k 
imprimer a encre (B), ladite cartouche d'encre (10) 
comprenant un conteneur d'encre (16, 16') selon 
I'une quelconque des revendications 1 a 11. 

so 14 Systeme de detection (30) selon la revendication 
12 ou 13, realise en outre pour la detection du ni- 
veau d'encre qui s'y trouve, comprenant : 

un autre moyen d'orientation de lumiere (21) 
55 connecte fonctionnellement au conteneur (1 6), 

une autre source de lumiere (36) dont les fais- 
ceaux de sortie sont orientes vers ledit autre 
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moyen d'orientation de lumiere {21 ) lorsque Con 
se trouve dans un mode de niveau d'encre bas, 
et 

un moyen photo capteur (38) destine a detecter s 
la lumiere orientee provenant du moyen 
d'orientation de lumiere (22 ; 22 1 ) ou de I'autre 
moyen d'orientation de lumiere (21), e: a creer 
des signaux de sortie indicatifs de celle-ci. 

10 

15. Systeme de detection selon la revendication 14, 
dans lequel ledit autre moyen d'orientation de lu- 
miere (21) est un prisme ayant une plurality de fa- 
cettes (21 A, 21 B). 

is 

16. Systeme de detection selon la revendication 14 ou 
1 S, dans lequei ledit moyen photo capteur (38) de- 
tecte couramment et par sequences la lumiere re- 
flechie a la fois par le moyen d'orientation de lumie- 
re (22) et par ("autre moyen d'orientation de lumiere 20 
(21). 

17. Systeme de detection selon I'une quelconque des 
revandications 14 a 16, dans lequel I'autre moyen 
d'orientation de lumiere (21 ) est forme d'un seul te- 2S 
nant avec une paroi du conteneur (1 7A). 



dite sortie de source de lumiere (34), et 

un moyen d'envoi cfelectrictte destine a en- 
voyer de felectricite (56) a ladite source de lu- 
miere (34), ledit photo capteur (38) detaclant 
soft un faisceau de sortie de la source de lumie- 
re (34) reflechi par ledit element reflechissant 
(21) pour indiquer par ce moyen la presence 
d'une cartouche d'encre (10) ou soit I'absence 
d'une lumiere reflechie indiquant I'absence 
d'une cartouche d'encre (1 0). 



18. Systeme de detection de la presence et de I'absen- 
ce de, et/ou d'un niveau d'encre bas dans, une car- 
touche d'encre (1 0) d'un dispositif d'enregistrement 30 
a encre (8), ladite cartouche d'encre (10) compre- 
nant une tete d'impression (18) et un conteneur 
d'encre (1 6, 1 &) destine a fournir I'encre a ladite tete 
d'impression (18), ledit systeme comprenant : 

35 

au moins une tete d'impression (1 B) pour impri- 
mer au moins une couleur sur un support d'en- 
registrement, 

un conteneur defoumiture d'encre associe (16, <o 
1 6') selon I'une quelconque des revendicatlons 
9 a 1 1 , pour procurer de I'encre ayant ladite au 
moins une couleur a ladite au moins une tete 
d'impression (18), 

45 

un moyen de transport (1 2) pour deplacer ladite 
cartouche d'encre (10) le long d'un parcours de 
balayage (23), 

un systeme de detection optique (30) selon so 
I'une quelconque des revendications 14 a 17 
situe le long dudit parcours de balayage (23), 

un moyen de deplacement pour deplacer ladite 
cartouche d'encre (10) dans ledit systeme (30) ss 
de telle facon que si ladite cartouche d'encre 
(10) est physiquement presente, le moyen 
d'orientation de lumiere (21) est en face de la- 
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